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Description 

Field of the Invention 

[0001] The present invention concerns a manufactur- 
ing process for printed circuit boards of the type com- 
prising to carry out a first selective engraving by machin- 
ing or chemical attack over one face of a panel made of 
electro-conducting material to form reliefs correspond- 
ing to future tracks and some depressions correspond- 
ing to future intermediate tracks; applying by injection 
moulding or another coating method, a dielectric mate- 
rial over said face of the electro-conducting material 
board, covering said reliefs and filling said depressions 
and making a second selective engraving by machining 
or chemical attack over a second face, opposite to the 
first one, of said electro-conducting material to eliminate 
the material thereof, corresponding to said intermediate 
tracks, so that they are insulated from each other over 
said dielectric material. 

[0002] The printed circuit boards consist of a one or 
more electro-conducting material panels, such as cop- 
per, laminated together with one or more laminates of 
dielectric material, such as a polymeric material. By 
treating a copper plate, typically applying, by a photo- 
graphic method, a reserve mask and further chemical 
attack, obtaining the conducting tracks of the. circuit. A 
problem presented by such printed circuit boards is that 
the copper plates tend to separate from the dielectric 
substrates, especially near areas where cuts, holes, etc, 
have been made or where later chemical or heat treat- 
ment has been applied. 

Technical Background 

[0003] Patent DE-A-1 ,52 1 ,770 describes a process of 
the type indicated and comprising the injection of a pol- 
ymeric material, according to the dielectric substrate, 
over one face of a conducting material panel, typically 
copper, on which some reliefs and their corresponding 
grooves have been made corresponding to future tracks 
and intermediate tracks, respectively. When the sub- 
strate has polymerised, a second face of the copper 
plate, opposite to the first one, is engraved with some 
grooves, corresponding to the grooves pre-existing on 
the first face, until eliminating all the copper material cor- 
responding to said intermediate tracks. In this way, the 
tracks remain insulated from each other and partially 
embedded in the dielectric material of the substrate. 
However, in this process, the adhesion of the copper 
material with respect to the substrate is poor, so that 
said tracks tend to be detached. Said patent DE-A- 
1 ,521 ,770 is the background nearest to the state-of-the- 
art. 

[0004] On the other hand, processes to improve the 
joint between an electro-conducting metallic plate, typ- 
ically of copper, and a dielectric polymeric substrate or 
embedded in a polymer are well known in the state-of- 



the-art. 

[0005] US patent No. 5,861 ,076 describes a method 
to prepare multi-layer printed circuit boards involving the 
treatment of copper plate surfaces with black oxide, fol- 

5 lowed by an aqueous reducing solution containing so- 
dium metabisulphite and sodium sulphite, providing 
greater roughness to the black oxide surface, then sub- 
jecting it to passivation. One or more plates treated in 
this way are then laminated with one or more polymeric 

10 substrate laminates or with polymeric contents by 
means of a process involving pressure and heat during 
a relatively long time interval. According to said in- 
creased roughness, the joining capacity between the 
copper plates and the substrate laminates is improved. 

15 [0006] Nevertheless, this method involves subjecting 
the copper plates to a plurality of chemical processes 
whose purpose is to increase surface roughness thereof 
in order to improve adhesion. Said processes require 
careful control of each phase and make the product 

20 more expensive without providing an overall effective 
solution to the problem of weakness of the joint between 
the copper tracks and the substrate. 

Brief Description of the Invention 

[0007] Therefore, the object of the present invention 
is to provide a manufacturing process for printed circuit 
boards by means of over moulding the substrate assur- 
ing a strong joint between the conducting tracks and the 
30 dielectric substrate, said process being easy and eco- 
nomical. 

[0008] According to this invention, the object is ob- 
tained by means of a manufacturing process for printed 
circuit boards of the type comprising the steps of carry- 

35 jng out a first selective engraving by machining or chem- 
ical attack over the first face of an electro-conducting 
material panel to form some reliefs corresponding to fu- 
ture tracks and some depressions, corresponding to fu- 
ture intermediate tracks; applying by injection moulding, 

40 a dielectric material over said first face of the electro- 
conducting material board, covering said reliefs and fill- 
ing said depressions and carrying out a second selec- 
tive engraving by means of machining or by chemical 
attack over the second face opposite to the first one of 

45 said board of electro-conducting material to eliminate 
the material thereof, corresponding to said future inter- 
mediate tracks, so that said tracks remain insulated from 
each other, partially embedded on a face of said dielec- 
tric material. 

so with the purpose of providing a greater resistance in the 
joints between materials, after the first engraving stage 
and before said moulding by injection stage, the process 
of the present invention also comprises the stages to 
subject said first engraved face of the panel of electro- 
ns conducting material to a surface treatment improving 
the joint capacity and applying a layer of adhesive ma- 
terial over said first engraved and superficially treated 
face of the panel of the electro-conducting material. 
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[0009] With this process, a dielectric substrate is ob- 
tained with a plurality of conducting material tracks, par- 
tially embedded and strongly adhered on one of Its fac- 
es. However, the process of the present invention is also 
suitable to produce double face printed circuits. For this 
reason, the moulding by injection stage is carried out 
between two of said panels of conducting material, kept 
separated by a predetermined distance, with their re- 
spective first; faces previously engraved, treated and 
with their respective layers of adhesive material applied, 
one in front of the other, performing said second selec- 
tive engraving by machining or by chemical attack, over 
the respective second faces, opposite to the first ones, 
of the two mentioned panels of electro-conducting ma- 
terial to eliminate the material thereof corresponding to 
said future intermediate tracks, so that said tracks are 
insulated from each other, partially embedded and 
strongly adhered over two opposite faces of said dielec- 
tric material. 

[0010] Said surface treatment improving the joining 
capacity comprises an operation of black oxide, current- 
ly known, consisting of placing saidf irst face of the panel 
of electro-conducting material in contact with an aque- 
ous solution of sodium hydroxide and sodium hypochlo- 
rite, producing a chemical micro-attack to provide a de- 
termined surface roughness. 

[001 1] The process of the present invention foresees 
to carry out said black oxide operation according to two 
alternative methods. One of them, consists of applying 
a protecting mask to said complete second face and/or 
over said parts of the panel of electro-conducting mate- 
rial with no need to be treated; subjecting the panel of 
electro-conducting material to an immersion or spraying 
treatment and then removing said protecting mask to 
leave a layer of black oxide only in those areas destined 
to receive dielectric material. The other alternative 
method consists of subjecting the panel of electro-con- 
ducting material to treatment by total immersion or 
spraying and then to eliminate the black oxidation of said 
second face and/or parts not requiring said treatment to 
leave a layer of black oxide only in those areas destined 
to receive the dielectric material. 
[001 2] Over the surface treated with black oxide, the 
mentioned application of said layer with an adhesive 
material, typically by spraying, is carried out. The adhe- 
sive material, preferably comprising a base of organic 
solvents and a solid content consisting of synthetic elas- 
tomers, is subjected to pre-drying after application, with- 
out performing curing, which may be in the air at room 
temperature or in an oven at a temperature of 25-1 00°C, 
to provoke the evaporation of said solvents before the 
injection moulding stage, involving the entry, under 
pressure, of dielectric material, melted in a mould, in 
which the previously prepared panel is located with its 
first face arranged to receive the dielectric material. 
Therefore, the adhesive material is activated on coming 
into contact with said dielectric material at elevated 
pressure and temperature, providing strong adherence 



between said dielectric material and the panel of electro- 
conducting material. 

The first engraving stage to create the initial reliefs and 
depressions may be carried out by using conventional 

5 methods, like that involving the exposure of said panel 
of electro-conducting material to chemical polishing, de- 
positing a layer of photosensitive material over both the 
first and second faces of the panel of electro-conducting 
material; insulating said layer of photosensitive material 

io from the first face by means of a photolyte with an image 
pattern corresponding to said future tracks; insulating 
said layer of photosensitive material from the second 
face completely; eliminating those parts of the layers of 
photosensitive layers not insulated; subjecting the panel 

is of electro-conducting material with the parts of the lay- 
ers of the remaining photosensitive material to engrav- 
ing by chemical attack and eliminating the parts of the 
layers of photosensitive material remaining on both fac- 
es. 

20 [0013] The second engraving stage to separate and 
insulate the finished tracks may also be carried out by 
conventional methods. A suitable method comprises 
depositing a layer of photosensitive material over said 
second face of the panel of electro-conducting material, 

25 insulating the latter form the second face by means of 
a photolyte, corresponding to said future tracks, match- 
ing said reliefs of the first face; eliminating those parts 
of the layer of photosensitive material not insu lated; sub- 
jecting the panel of electro-conducting material, which 

30 is adhered by the first face to the dielectric material, hav- 
ing the parts of the layers of remaining photosensitive 
material on the second face, exposed to chemical attack 
engraving and eliminating the parts of the layers of the 
photosensitive material remaining on the second face. 

35 [0014] It is normal to solder the different electronic 
components to complete the printed circuit boards by 
means of wave soldering or reflow soldering techniques 
or surface assembly. For the latter, the process of the 
present invention, after the second engraving stage, al- 

40 so comprises an application stage of an anti-soldering 
mask, including the application of a layer of photosen- 
sitive material over said second face of the layer of elec- 
tro-conducting material forming said tracks and over the 
exposed areas of the dielectric material in said interme- 

45 diate tracks; insulating said layer of photosensitive ma- 
terial from the second face by means of a photolyte with 
a pattern corresponding to some soldering crowns; elim- 
inating those parts of the layer of non-insulated photo- 
sensitive material. This operation leaves exposed only 

50 the mentioned soldering crowns, while the rest of the 
circuit is protected by the anti-soldering mask. Later on, 
said soldering crowns receive a passivation treatment 
and finally a stamping stage is performed to open some 
holes in the soldering crowns to insert electronic com- 

55 ponents. 

The first engraving to make said depressions corre- 
sponding to future intermediate tracks reaches a depth 
from 85 to 95% of the thickness of the panel of electro- 
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conducting material, so that said finished tracks, partial- 
ly embedded in the dielectric material, have a protruding 
part from 5 to 15% of its thickness. This represents a 
great contact surface between the dielectric material 
and the electro-conducting material, normally copper, of 
the tracks with the black oxide and the adhesive be- 
tween both of them, providing great resistance to the 
joint between the tracks and the substrate. 
[001 5] For power applications, said copper panel has 
an approximate thickness of 400um 

Explanation of the Drawings 

[001 6] The invention will be better understood by the 
following description referring to the attached drawings 
in which: 

Figures 1 to 6 are cross-sectional views showing 
different stages in the manufacturing process of sin- 
gle face printed circuit boards, according to the 
present invention; 

Figure 7 is a cross-sectional view of a single face 
printed circuit board obtained by means of the proc- 
ess comprising the stages of Figures 1 to 6. 
Figure 8 is a cross-sectional view showing an inter- 
mediate stage in the manufacturing process of dou- 
ble face printed circuit boards, according to the 
present invention and, 

Figure 9 is a cross-sectional view of double face 
printed circuit board obtained by means of the proc- 
ess comprising the stages of Figure 8. 

Detailed description of an embodiment example 

[0017] Firstly referring to Figure 1 , the first step of the 
process consists of making a first selective engraving 
overthefirstfacelOaof apanel 10 of electro-conducting 
material to form some reliefs 1 2 corresponding to future 
tracks and some depressions 14 corresponding to fu- 
ture intermediate tracks. Said first engraving typically 
comprises subjecting said panel 10 of electro-conduct- 
ing material to chemical polishing; depositing a layer of 
photosensitive material over both the first and second 
faces 1 0a and 1 0b of the panel 1 0 of electro-conducting 
material; insulating said layer of photosensitive material 
from the first face 10a, by means of a photolyte corre- 
sponding to said future tracks; insulating said layer of 
photosensitive material from the second face 10b com- 
pletely; eliminating those parts of the layers of photo- 
sensitive material not insulated; subjecting the panel 1 0 
of electro-conducting material with the parts of the lay- 
ers of remaining photosensitive material, to engraving 
by chemical attack; and eliminating the parts of the pho- 
tosensitive layers remaining on both faces. 
[0018] Then (see figure 2), said first engraved face 
10a of the panel 10 of electro-conducting material is 
subjected to a surface treatment, improving the joining 
capacity, comprising a black oxide operation consisting 



of placing in contact said first face 10a of the panel 10 
of electro-conducting material with an aqueous solution 
of sodium hydroxide and sodium hypochlorite producing 
a chemical micro-attack to provide a determined surface 

s roughness. Said black oxide operation may be carried 
out either by applying a protection mask to said second 
face 10b and/or parts not needing to be treated of the 
panel 1 0 of electro-conducting material; then, subjecting 
the panel 10 of electro-conducting material to immersion 

10 or spraying treatment; and finally removing said protec- 
tion mask to leave a layer of black oxide 40 only in those 
areas destined to receive the dielectric material 20 or 
totally subjecting the panel 10 of electro-conducting ma- 
terial to the immersion or spraying treatment; and then 

15 eliminating the black oxidation of said second face 1 0b 
and/or parts not requiring said treatment to leave a layer 
of black oxide 40 only in those areas destined to receive 
the dielectric material 20. 

[0019] Then (see figure 3>, proceed to apply, for ex- 
20 ample, by spraying, a layer of adhesive material 30 over 
said first phase 10a, previously engraved and superfi- 
cially treated, of the panel 1 0 of electro-conducting ma- 
terial. Said adhesive material 30 comprising a base of 
organic solvents and a solid content of synthetic elas- 
25 tomers. 

[0020] Then, the mentioned layer of adhesive materi- 
al 30 is subjected to pre-drying, without reaching curing, 
to provoke the evaporation of said solvents before the 
moulding by injection stage. Said pre-drying may be car- 

30 ried out in the air at room temperature or in an oven at 
a temperature from 25 to 1 00°C. 
[0021] The following stage (see figure 4) consists of 
applying by injection moulding a dielectric material 20 
over said previously treated first face 10a of the panel 

35 1 o of electro-conducting material, and with the layer of 
adhesive 30 applied, covering said reliefs 12 and filling 
said depressions 14. This overmoulding involves the 
use of a mould in which the panel 1 0 of electro-conduct- 
ing material is placed with its first face 1 0a located such 

40 that it may receive the melted dielectric material 20 in- 
jected at a relatively high pressure and temperature. In 
this way, the adhesive material 30 applied over the first 
face 10a of the panel 10 of electro-conducting material 
is activated on entering in contact with said dielectric 

45 material 20 at high temperature and pressure, forming 
strong adhesion between said dielectric material 20 and 
the panel 10 of electro-conducting material. 
Then (see figure 5), a layer of photosensitive material is 
deposited over said second face 1 0b of the panel 1 0 of 

so electro-conducting material; insulating said layer of pho- 
tosensitive material from the second face 1 0b by means 
of a photolyte corresponding to said future tracks, coin- 
ciding with said reliefs 12 of the first face 10a and elim- 
inati ng those parts of the layer of photosensitive material 

55 not insulated, leaving only some parts of the layers of 
remaining photosensitive material 50 as reserve masks. 
[0022] Then (see figure 6) the panel 10 of electro-con- 
ducting material, which is adhered by the first face 10a 
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to the dielectric material 20 and having parts of the lay- 
ers of remaining photosensitive material 50 over the 
second face 10b, it Is subjected to engraving by chem- 
ical attack. This second selective engraving by chemical 
attack, over the second face 10b, opposite to the first s 
face 10a of the mentioned panel 10 of electro-conduct- 
ing material, eliminates the material thereof correspond- 
ing to said future intermediate tracks, so that some def- 
inite tracks 1 6 are isolated from each other, separated 
by intermediate tracks 1 8 and partially embedded over 10 
a face of said dielectric material 20. 
[0023] Finally (see figure 7), the parts of the remaining 
layer of photosensitive material 50 in the tracks 1 6 are 
eliminated, hence obtaining a printed circuit board con- 
sisting of a dielectric material substrate 20 to which a is 
plurality of tracks 16 are strongly joined separated by 
some corresponding intermediate tracks 18. The fact 
that the tracks 16 are partially embedded in the sub- 
strate of dielectric material 20 should be mentioned and 
also that they are adhered to the latter according to the 20 
aforementioned special formation process. In a useful 
embodiment example, for power printed circuit boards, 
the panel 10 of electro-conducting material is a copper 
panel with a thickness of approximately 400 |im suitable 
to resist the temperatures reached in power applica- 25 
tions, and the first engraving to carry out said depres- 
sions 14 corresponding to future intermediate tracks 
(see figure 1 again) reaches a depth from 85 to 95% 
thickness of the panel 1 0 of electro-conducting material, 
so that said finished tracks 1 6, partially embedded in the to 
dielectric material 20, have a protruding part which has 
a thickness from 5 to 15%. 

[0024] Generally, the printed circuit board receives, 
according to its final use, some later finishing treat- 
ments. For example, after the last step of the second 35 
engraving a conventional stage is carried out (not 
shown) of application of anti-soldering mask which in- 
volves the application of a layer of photosensitive ma- 
terial over said second face 1 0b of the layer of electro- 
conducting material forming said tracks and over the ex- 40 
posed areas of the dielectric material 20 in said inter- 
mediate tracks; insulating said layer of photosensitive 
material from the second face 10b by means of a pho- 
tolyte with a pattern corresponding to some soldering 
crowns; and to eliminate those parts of the layer of pho- 45 
tosensitive material not insulated. Usually, a passivation 
treatment of said soldering crowns is carried out fol- 
lowed by stamping to open some holes in the soldering 
crowns to insert electronic components. 
[0025] The process of this invention is also applicable so 
to the manufacture of double face printed circuits. For 
the latter, the moulding by injection stage (see figure 8), 
is carried out between two of said panels 1 0 of conduct- 
ing material kept separated by a predetermined dis- 
tance, with their respective first faces 1 0a previously en- 55 
graved, treated and with their respective layers of adhe- 
sive material 30 applied, one in front of the other, said 
second selective engraving being carried out (see figure 
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9) over the respective second faces 1 0b, opposite to the 
first, of the mentioned two panels 1 0 of electro-conduct- 
ing material to eliminate the material thereof corre- 
sponding to said future intermediate tracks, so that said 
tracks 1 6 are isolated from each other, separated by in- 
termediate tracks 1 8 and partially embedded over two 
opposite faces of said dielectric material 20. 
[0026] It should be mentioned that an expert in the art 
would be capable of introducing numerous changes or 
variations without varying the scope of the invention, de- 
fined by the following claims. For example, one or more 
of the engraving stages may be alternatively carried out 
by mechanical methods or by laser radiation and also 
other stages may be carried out by any of the suitable 
known conventional methods. 



Claims 

1 . A manufacturing process for printed circuit boards 
of the type comprising the following steps: 

making a first selective engraving over a first 
face (1 0a) of a panel (1 0) of electro-conducting 
material to form reliefs (12) corresponding to fu- 
ture tracks and depressions (14) corresponding 
to future intermediate tracks; 
applying by injection moulding a dielectric ma- 
terial 20 over said first face (10a) of the panel 
(10) of electro-conducting material, covering 
said reliefs (12) and filling said depressions 
(14); and, 

making a second selective engraving over a 
second face (10by opposite to the first one of 
the mentioned panel (10>of electro-conducting 
material to eliminate the material thereof, cor- 
responding to said future intermediate tracks, 
so that some finished tracks (16) remain, iso- 
lated from each other, separated by intermedi- 
ate tracks (18) and partially embedded over a 
face of said dielectric material (20), 

characterised in that, after the first engraving 
stage and before said injection moulding stage, it 
also comprises the following stages: 

subjecting said previously engraved first face 
(10a) of the panel (10) of electro -con ducting 
material to a surface treatment improving the 
joining capacity which comprises a black oxide 
operation consisting of placing said first face 
(10a) of the panel (10) of electro-conducting 
material in contact with an aqueous solution of 
sodium hydroxide and sodium hypochlorite 
producing a chemical micro-attack to provide a 
determined surface roughness; and 
applying a layer of adhesive material (30) over 
said engraved and superficially treated first 
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face (1 0a) of the panel (1 0) of electro-conduct- 
ing material. 

2. A process according to claim 1 , characterised in 
that the injection moulding stage is carried out be- 
tween two of said panels (1 0) of conducting material 
kept separated by a predetermined distance, with 
their respective first faces (10a) previously en- 
graved, treated superficially and with their respec- 
tive layers of adhesive material (30) applied, one in 
front of the other, said selective second engraving 
being made over the respective second faces (1 0b) 
opposite to the first ones, of the mentioned two pan- 
els (10) of electro-conducting material to eliminate 
the material thereof, corresponding to said future in- 
termediate tracks, so that some tracks (16) remain 
insulated from each other, separated by intermedi- 
ate tracks (1 8) and partially embedded over two op- 
posite faces of said dielectric material (20). 

3. A process according to claim 1 , characterised in 
that said black oxide operation comprises: 

applying a protection mask to said second face 
(1 0b) and/or parts not requiring treatment of the 
panel (10) of electro-conducting material; 
subjecting the panel (1 0) of electro-conducting 
material to immersion or spraying treatment; 
and 

then, removing said protection mask to leave a 
layer of black oxide (40) only in those areas 
destined to receive the dielectric material (20). 

4. A process according to claim 1 , characterised in 
that said black oxide operation comprises: 

completely subjecting the panel (1 0) of electro- 
conducting material to immersion or spraying 
treatment; and 

then, eliminating the black oxidation from said 
second face (10b) and/or parts not requiring 
said treatment to leave a layer of black oxide 
(40) only in those areas destined to receive the 
dielectric material (20). 

5. A process according to claims 1 or 2, characterised 
in that said application of a layer of an adhesive 
material (30) is carried out by spraying. 

6. A process according to claims 1 or 2, characterised 
in that said adhesive material (30) comprises a 
base of organic solvents and a solid content formed 
by synthetic elastomers. 

7. A process according to claim 6, characterised in 
that the mentioned layer of adhesive material (30) 
is subjected to pre-drying, without reaching curing, 
to provoke the evaporation of said solvents before 



the injection moulding stage. 

8. A process according to claim 7, characterised In 
that said pre-drying is carried out in the air at room 

5 temperature. 

9. A process according to claim 7, characterised in 
that said pre-drying is carried out in an oven from 
25 to 100°C. 

10 

10. Aprocess according to claims 1 or 2, characterised 
in that during said injection moulding stage, the ad- 
hesive material (30) is activated on coming into con- 
tact with said dielectric material (20) at high pres- 

15 sure and temperature, providing adhesion between 
said dielectric material (20) and the panel (1 0) of 
electro-conducting material. 

11. Aprocess according to claims 1 or2, characterised 
20 in that the first engraving stage comprises: 

submitting said panel (10) of electro-conduct- 
ing material to chemical polishing; depositing a 
layer of photosensitive material over both the 

25 first and second faces (10a, 10b) of the panel 

(10) of electro-conducting material; 
insulating said layer of photosensitive material 
of the first face (10a) by means of a photolyte 
corresponding to said future tracks; 

30 insulating said layer of photosensitive material 

of the second face (10b) completely; 
eliminating those parts of the not insulated lay- 
ers of.the photosensitive material; 
subjecting the panel (10) of electro-conducting 

35 material, with the parts of the layers of remain- 

ing photosensitive material to engraving by 
chemical attack; and eliminating the parts of the 
layers of photosensitive material remaining on 
both faces. 

40 

12. A process according to claims 1 or 2, characterised 
in that the stage of the second engraving compris- 
es: 

45 depositing a layer of photosensitive material 

over said second face (10b) of the panel (10) 
of electro-conducting material; 
insulating said layer of photosensitive material 
of the second face (10b) by means of a pho- 

50 tolyte corresponding to said future tracks, in a 

position coinciding with said reliefs (12) of the 
first face (10a); 

eliminating those parts of the layer of non-insu- 
lated photosensitive material; 
55 subjecting the panel (1 0) of electro-conducting 

material, adhered by the first face (10a) to the 
dielectric material (20) and with the parts of the 
remaining layers of photosensitive material 
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(50) of the second face (10b), to an engraving 
by chemical attack to insulate said tracks (1 6), 
and eliminating the parts of the remaining lay- 
ers of photosensitive material (50) on the tracks 
(16). 5 

13. A process according to claims 1 or 2, characterised 
in that both the first and second engraving stages 
are carried out mechanically. 

10 

14. A process according to claims 1 or 2, characterised 
in that both the first and second engraving stages 
are carried out by laser radiation. 

15. A process according to claims 1 or 2, characterised 15 
in that after the second engraving stage, it also 
comprises an application stage of an anti-soldering 
mask including: 

applying a layer of photosensitive material over 20 
the exposed areas of the electro-conducting 
material forming said tracks (16) and over the 
exposed areas of the dielectric material (20) in 
said intermediate tracks (18); 
insulating said layer of photosensitive material 25 
from the second face (1 Ob) by means of a pho- 
tolyte with a pattern corresponding to some sol- 
dering crowns; and 

eliminating those parts of the layer of photosen- 
sitive material not insulated. 30 

16. A process according to claim 15, characterised in 
that it also comprises an application stage of a pas- 
sivation treatment of said soldering crowns. 

35 

17. A process according to claim 1 6, characterised in 
that it also comprises a stamping stage to open 
some holes in the soldering crowns to insert elec- 
tronic components. 

40 

18. A process according to claims 1 or 2, characterised 
in that the engraving of the first engraving stage to 
make said depressions (14) corresponding to future 
intermediate tracks reaches a depth from 85% to 
95% of the thickness of the panel (10) of electro- 45 
conducting material, so that said finished tracks 
(16), partially embedded in dielectric material (20), 
have a protruding part representing from 5 to 15% 

of its thickness. 

50 

19. A process according to claims 1 or 2, characterised 
in that said panel (1 0) of electro-conducting mate- 
rial is a copper panel. 

20. A process according to claim 1 9, characterised In 55 
that said panel (10) of copper has an approximate 
thickness of 400 um, suitable for power applica- 
tions. 



Patentanspriiche 

1 . Verfahren zur Herstellung von Leiterplatten, der Art, 
das folgende Schritte umfasst: 

das Ausfuhren einer ersten gezielten Atzung 
auf einer ersten Seite (10a) einer Platte (10) 
auselektrisch leitendem Material, urn Emebun- 
gen (12) zu bilden, die den spateren Leiterbah- 
nen entsprechen, und Vertiefungen (14), die 
den spateren Zwischenspuren entsprechen; 
das Auftragen eines nicht leitenden Materials 
(20) durch Spritzguss auf der genannten ersten 
Seite (1 0a) der Platte (1 0) aus elektrisch leiten- 
dem Material, wodurch die genannten Erhe- 
bungen (1 2) bedeckt und die genannten Vertie- 
fungen (14) ausgefullt werden; und 
das Ausfuhren einer zweiten gezielten Atzung 
auf einer zweiten Seite (10b) der erwahnten 
Platte (10) aus elektrisch leitendem Material, 
die der ersten gegenuberliegt, um so das Ma- 
teria) von dieserzu entfernen, das den zukunf- 
tigen Zwischenspuren entspricht, so dass eini- 
ge fertige Leiterbahnen (16) erhalten werden, 
die gegeneinander isoliert und durch Zwi- 
schenspuren (18) getrennt sind und auf einer 
Seite von dem genannten nicht leitenden Ma- 
terial (20) teilweise eingeschlossen sind, 

dadurch gekennzeichnet, dass nach dem ersten 
Atzschritt und vor dem genannten Schritt mit dem 
Spritzguss auch folgende Schritte vorgesehen sind: 

die genannte, vorher geatzte erste Seite (10a) 
der Platte (10) aus elektrisch leitendem Mate- 
rial einer Oberflachenbehandlung zu unterzie- 
hen, um die Kapazitanz der Verbindung zu ver- 
bessem, wobei diese Behandlung einen Vor- 
gang mit Eisenschwarz umfasst, der darin be- 
steht, die genannte erste Seite (1 0a) der Platte 
(10) aus elektrisch leitendem Material mit einer 
wassrigen Losung aus Natriumhydroxid und 
Natriumhypochlorit in Kontakt zu bringen, wo- 
durch es zu einem chemischen Mikroatzen 
kommt, um eine bestimmte Oberf lachenrauhig- 
keit zu erreichen; und 

das Aufbringen einer Schicht Klebematerial 
(30) auf die genannte erste Seite (1 0a) der Plat- 
te (10) aus elektrisch leitendem Material, die 
geatzt und einer Oberflachenbehandlung un- 
terzogen wurde. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der Spritzgussschritt zwischen 
zwei dieser genannten Platten (10) aus leitendem 
Material durchgefuhrt wird, die durch einen festge- 
legten Abstand voneinander getrennt sind, mit ihren 
jeweiligen ersten Seiten (10a), die zuvor geatzt und 
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einer Oberflachenbehandlung unterzogen wurden 
und mit den entsprechenden aufgebrachten 
Schichten aus Klebematerial (30), eine vor der an- 
deren, wobei die genannte zweite gezielte Atzung 
auf den entsprechenden zweiten den ersten Seiten 
gegenuberiiegenden Seiten (10b) der beiden ge- 
nannten Platten (10) aus elektrisch leitendem Ma- 
terial durchgefuhrt wird, urn das Material von denen 
abzutragen, das den zukunftigen Zwischenspuren 
entspricht, so dass einige Leiterbahnen (16) erhal- 
ten werden, die gegeneinander isoliert und durch 
Zwischenspuren (18) voneinander getrennt sind, 
und auf beiden gegenuberiiegenden Seiten von 
dem genannten nicht leitenden Material (20) teil- 
weise eingeschlossen sind. 

3. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der genannte Vorgang mit Eisen- 
schwarz folgendes umfasst: 

das Aufbringen einer Schutzmaske auf der ge- 
nannten zweiten Seite (10b) und oder auf Tei- 
len der Platte (10) aus elektrisch leitendem Ma- 
terial, die keine Behandlung benotigen; 
die Platte (1 0) aus elektrisch leitendem Material 
einer Behandlung durch Eintauchen oder Be- 
spruhen zu unterziehen; und 
danach die genannte Schutzmaske zu entfer- 
nen, damit nur in den Bereichen, die dazu be- 
stimmt sind, das nicht leitende Material (20) 
aufzunehmen, eine Schicht Eisenschwarz (40) 
verbleibt. 

4. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der genannte Vorgang mit Eisen- 
schwarz folgendes umfasst: 

die gesamte Platte (10) aus elektrische leiten- 
dem Material einer Behandlung durch Eintau- 
chen oder Bespruhen zu unterziehen; und 
danach die schwarze Oxidation von der ge- 
nannten zweiten Seite (10b) zu entfernen und/ 
oder von Teilen, die die genannte Behandlung 
nicht benotigen, damit nur in den Bereichen, die 
dazu bestimmt sind, das nicht leitende Material 
(20) aufzunehmen, eine Schicht Eisenschwarz 
verbleibt. 

5. Verfahren nach den Anspruchen 1 oder 2, dadurch 
gekennzeichnet, dass das genannte Auftragen ei- 
ner Schicht von Klebematerial (30) durch Bespru- 
hen stattfindet. 

6. Verfahren nach den Anspruchen 1 oder 2, dadurch 
gekennzeichnet, dass das genannte Klebemate- 
rial (30) eine Basis aus organischen Losungsmitteln 
enthalt, sowie einen Gehalt an Feststoffen aus syn- 
thetischen Eiastomeren. 



14 

7. Verfahren nach Anspruch 6, dadurch gekenn- 
zeichnet, dass die genannte Schicht aus Klebema- 
terial (30) vorgetrocknet wird, ohne dass es dabei 
zu einem Ausharten kommt, urn so das Verdampfen 

5 der genannten Losungsmittel vor dem Spritz- 
gussschritt zu bewirken. 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, dass das genannte Vortrocknen an der 

io Luft und bei Raumtemperatur durchgefuhrt wird. 

9. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, dass das genannten Vortrocknen in ei- 
nem Of en bei 25 bis 100°C durchgefuhrt wird. 

15 

10. Verfahren nach den Anspruchen 1 oder 2, dadurch 
gekennzeichnet, dass bei dem genannten Spritz- 
gussschritt das Klebematerial (30) aktiviert wird, in- 
dent es bei einem hohen Druck und hoherTempe- 

20 ratur mit dem genannten elektrisch nicht leitenden 
Material (20) in Kontakt gebracht wird, wodurch es 
zu einer Haftung zwischen dem genannten nicht lei- 
tenden Material (20) und der Platte (10) aus elek- 
trisch leitendem Material kommt. 

25 

11. Verfahren nach den Anspruchen 1 oder 2, dadurch 
gekennzeichnet, dass der erste Atzschritt folgen- 
des umfasst: 

30 die genannte Platte (10) aus elektrisch leiten- 

dem Material einem chemischen Polieren zu 
unterziehen; auf beiden, der ersten und der 
zweiten Seite (10a, 10b) der Platte (10) aus 
elektrisch leitendem Material eine Schicht von 

35 lichtempfindlichem Material aufzutragen; 

die genannte Schicht aus lichtempfindlichem 
Material auf der ersten Seite (10a) mit einem 
den zukunftigen Leiterbahnen entsprechenden 
Photolit zu isolieren; 

40 die genannte Schicht aus lichtempfindlichem 

Material der zweiten Seite (10b) vollstandig zu 
isolieren; 

die nicht isolierten Teile der Schichten aus licht- 
empfindlichem Material zu entfernen; 

45 die Platte (1 0) aus elektrisch leitendem Materi- 

al, mit den Teilen der Schichten aus dem ver- 
bliebenen lichtempfindlichen Material einem 
Atzvorgang durch chemisches Atzen zu unter- 
werfen; und auf beiden Seiten die Teile der 

so Schichten des verbliebenen lichtempfindlichen 

Materials zu entfernen. 

12. Verfahren nach den Anspruchen 1 oder 2, dadurch 
gekennzeichnet, dass der zweite Atzschritt fol- 

55 gendes umfasst: 

das Aufbringen einer Schicht aus lichtempfind- 
lichem Material auf der genannten zweiten Sei- 
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te (1 Ob) der Platte (1 0) aus elektrisch leitendem 
Material; 

das isolleren der genannten Schicht aus licht- 
empfindlichem Material auf der zweiten Seite 
(10b) mlttels eines Photolits, der den genann- 
ten zukunftigen Leiterbahnen entspricht, in ei- 
ner Position, die mit den genannten Erhebun- 
gen (12) der ersten Seite (10a) ubereinstim- 
men; 

das Entfernen der nicht isolierten Teile der 
Schicht aus lichtempfindlichem Material; 
die Platte (10) aus elektrisch leitendem Materi- 
al, die auf der ersten Seite (10a) an dem nicht 
leitenden Material (20) haftet und mit den Teilen 
der restlichen Schtchten des lichtempfindlichen 
Materials (50) der zweiten Seite (10b) einem 
Atzvorgang durch chemisches Atzen zu unter- 
ziehen, um die genannten Leiterbahnen (1 6) zu 
isolieren und die verbleibenden Teile der 
Schichten aus lichtempfindlichem Material (50) 
auf den Leiterbahnen (16) zu entfernen. 

13. Verfahren nach den Anspriichen 1 oder2,dadurch 
gekennzeichnet, dass sowohl der erste als auch 
der zweite Atzschritt mechanisch durchgefuhrt 
wird. 

14. Verfahren nach den Anspriichen 1 oder2,dadurch 
gekennzeichnet, dass sowohl der erste als auch 
der zweite Atzschritt mittels Laserstrahlung durch- 
gefuhrt wird. 

15. Verfahren nach den Anspriichen 1 oder2, dadurch 
gekennzeichnet, dass nach dem zweiten Atz- 
schritt auch ein Schritt fur das Aufbringen einer 
nicht schweiBbaren Maske vorgesehen ist, die fol- 
gendes umfasst: 

das Aufbringen einer Schicht von lichtempfind- 
lichem Material auf den ausgesetzten Berei- 
chen des elektrisch leitenden Materials, das die 
genannten Leiterbahnen (16) bildet und auf 
den ausgesetzten Bereichen des nicht leiten- 
den Materials (20) auf den genannten Zwi- 
schenspuren (18); 

das Isolieren der genannten Schicht aus licht- 
empfindlichem Material der zweiten Seite (1 Ob) 
durch einen Photolit mit einem Muster, das ei- 
nigen Kronen zum SchweiBen entspricht; und 
das Entfernen der nicht isolierten Teile der 
Schicht aus lichtempfindlichem Material. 

16. Verfahren nach Anspruch 15, dadurch gekenn- 
zeichnet, dass auch ein Schritt fur das Anwenden 
einer Passivierungsbehandlung der genannten 
Kronen zum SchweiBen vorgesehen ist. 

17. Verfahren nach Anspruch 16, dadurch gekenn- 
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zeichnet, dass auch ein Stanzschritt vorgesehen 
ist, um einige Offnungen in den Kronen zum 
SchweiBen zu dffnen, um elektronische Kompo- 
nenten einzufugen. 

5 

18. Verfahren nach den Anspriichen 1 Oder 2, dadurch 
gekennzeichnet, dass das Atzen des ersten Atz- 
schritts fur das Erstellen der genannten Vertiefun- 
gen (14), die den zukunftigen Zwischenspuren ent- 

10 sprechen, eine Tiefe von 85 bis 95% der Dicke der 
Platte (10) aus elektrisch leitendem Material er- 
reicht, so dass die genannten fertiggestellten Lei- 
terbahnen (16), die teilweise in dem nicht leitenden 
Material (20) eingeschlossen sind, einen hervorste- 

15 henden Teil aufweisen, der 5 bis 15% ihrer Dicke 
darstellt. 

19. Verfahren nach den Anspriichen 1 Oder 2, dadurch 
gekennzeichnet, dass die genannte Platte (10) 

20 aus elektrische leitendem Material eine Kupferplat- 
te ist. 

20. Verfahren nach Anspruch 19, dadurch gekenn- 
zeichnet, dass die genannte Kupferplatte (1 0) eine 

25 Dicke von ungefahr 400 um aufweist, die fur elek- 
trische Anwendungen geeignet ist. 



Revendications 

30 

1 . Precede pour fabriquer des plaques de circuit im- 
prime du type comprenant les etapes suivantes: 

realiser une premiere gravure selective sur un 

35 premier cote (1 Oa) d'une plaque (1 0) de matie- 

re electriquement conductrice pour former des 
reliefs (12) correspondants aux futures pistes 
et depressions (14) correspondantes aux futu- 
res pistes intermediaires; 

40 appliquer au moyen de moulage par injection 

une matiere 20 dielectrique sur ledit premiercd- 
te (1 0a) de la plaque (1 0) de matiere electrique- 
ment conductrice, lesdits reliefs (12) couvrant 
et remplissant lesdites depressions (14); et 

45 realiser une deuxieme gravure selective sur un 

deuxieme cote (10b), oppose au premier, de la- 
dite plaque (1 0) de matiere electriquement con- 
ductrice, pour eliminer la matiere de celle-ci 
correspondante auxdites futures pistes inter- 

so medi aires, de maniere que quelques pistes 

(16) terminees demeurent, isolees entre elles, 
separees par des pistes (18) intermediaires et 
partiellement enfermees sur un cote de ladite 
matiere (20) dielectrique, 

55 

caracterise en ce qu'apres la premiere etape de 
gravure et avant ladite etape de moulage par injec- 
tion, il comprend egalement les etapes suivantes: 
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soumettre ledit premier cote (10a) grave ante- 
rieurement de la plaque (10) de matiere 6lec- 
triquement conductrice a un traitement super- 
ficiel pour am6liorer la capacitance de I'union, 
qui comprend une operation avec de I'oxyde 
noir qui consiste a mettre ledit premier cote 
(10a) de fa plaque (10) de matiere eiectrique- 
ment conductrice en contact avec une dissolu- 
tion aqueuse d'hydroxyde de sodium et d'hypo- 
chlorite de sodium, en produisant une micro- 
attaque chimique pour fournir une rugosite su- 
perficielle determinee; et 
appliquer une couche de matiere (30) adhesive 
sur ledit premier cote (10a) grave et traits su- 
perficiellement de la plaque (10) de mature 
electriquement conductrice. 

Proc6d6 selon la revendication 1 , caracterise en 
ce que I'etape de moulage par injection est r6alis6e 
entre deux desdites plaques (10) de matiere con- 
ductrice qui se maintiennent s£parees par une dis- 
tance pr6determinee, avec leurs premiers cotes 
(10a) respectifs anterieurement graves, traites su- 
perficiellement et avec leurs couches respectives 
de matiere (30) adhesive appliquees, Tune devant 
Pautre, en realisant ainsi ladite deuxieme gravure 
selective sur les deuxiemes cotes (10b) respectifs, 
opposes aux premiers, desdites deux plaques (10) 
de matferes electriquement conductrice pour eiimi- 
ner la matiere de celles-ci, correspondante auxdites 
futures pistes intermediaires, de maniere que quel- 
ques pistes (16) demeurent isoiees entre elles, s6- 
par6es par des pistes (1 8) intermediaires et partiel- 
lement enferm6es sur les deux cotes opposes de 
ladite matiere (20) dielectrique. 

Procede selon la revendication 1 , caracterise en 
ce que ladite operation avec de I'oxyde noir com- 
prend: 

appliquer un masque protecteur audit deuxfe- 
me cote (1 0b) et/ou a des parties de la plaque 
(10) de matiere electriquement conductrice 
n'ayant pas besoin du traitement; 
soumettre la plaque (1 0) de matiere Electrique- 
ment conductrice a un traitement au moyen 
d'immersion ou pulverisation ; et 
ensuite, retirer ledit masque protecteur pour 
qu'il ne reste seulement qu'une couche d'oxyde 
(40) noir sur les zones destinees a loger la ma- 
tfere (20) dielectrique. 

ProcedE selon la revendication 1 , caracterise en 
ce que ladite operation avec de I'oxyde noir com- 
prend: 

soumettre completement la plaque (1 0) de ma- 
tiere electriquement conductrice a un traite- 



ment au moyen d'immersion ou pulverisation; 
et 

ensuite, eiiminer I'oxydation noire dudit deuxifc- 
me c6t6 (1 0b) et/ou des parties qui n'ont pas 
5 besoin dudit traitement, pour qu'il ne reste 

qu'une couche d'oxyde (40) noir sur les zones 
destinees a loger la matiere (20) dielectrique. 

5. Precede selon les revendications 1 ou 2, caracte- 
10 rise en ce que ladite application d'une couche de 

matiere (30) adhesive est r6alisee au moyen de pul- 
verisation. 

6. Procede selon les revendications 1 ou 2, caracte- 
15 rise en ce que ladite matiere (30) adhesive com- 
prend une base de dissolvants organiques et un 
contenu de soiides forme par des eiastomeres syn- 
thetiques. 

20 7. Procede selon la revendication 6, caracterise en 
ce que ladite couche de matiere (30) adhesive est 
soumise a un sechage pr6alable f sans atteindre le 
curage, pour provoquer revaporation desdits dis- 
solvents avant Petape de moulage par injection. 

25 

8. Procede selon la revendication 7, caracterise en 
ce que ledit sechage prealable est realise au grand 
air a temperature ambiante. 

30 9. Procede selon la revendication 7, caracterise en 
ce que ledit sechage prealable est realise dans un 
four entre 25 et 100°C. 

10. Procede selon les revendications 1 ou 2, caracte- 
35 rise en ce que lors de ladite etape de moulage par 

injection, la matiere (30) adhesive s'active en la 
mettant en contact avec ladite matiere (20) dielec- 
trique a haute pression et temperature, en obtenant 
une adherence entre ladite matiere (20) dielectri- 
<o que et la plaque (10) de matiere electriquement 
conductrice. 

11. Procede selon les revendications 1 ou 2, caracte- 
rise en ce que la premiere etape de gravure con- 

45 siste a: 

soumettre ladite plaque (1 0) de matiere electri- 
quement conductrice a un polissage chimique; 
deposer une couche de matiere photosensible 
50 sur les deux cotes (1 0a, 1 0b) premier et 

deuxieme de la plaque (10) de matiere electri- 
quement conductrice; 

isoler ladite couche de matiere photosensible 
du premier cote (10a) au moyen d'un photolyte 
55 correspondant auxdites futures pistes; 

isoler completement ladite couche de matiere 
photosensible du deuxieme cote (10b); 
eiiminer les parties des couches non isolees de 
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la matiere photosensible; 
soumettre la plaque (1 0) de matiere eiectrique- 
ment conductrice avec les parties des couches 
de matiere photosensible restante a une gra- 
vure au moyen d'attaque chimique; et eliminer 
les parties des couches de matiere photosen- 
sible restante sur les deux cotes. 

12. Proc£de selon les revendications 1 ou 2, caracte- 
rlse en ce que I' etape de la deuxieme gravure com- 
prend: 

deposer une couche de matiere photosensible 
sur ledit deuxieme cote (1 Ob) de la plaque (10) 
de matiere eiectriquement conductrice; 
isoler ladite couche de matiere photosensible 
du deuxieme cote (10b) au moyen d'un photo- 
lyte correspondant auxdites futures pistes, 
dans une position coincidant avec lesdits re- 
liefs (12) du premier cote (10a); 
eliminer les parties de la couche de la matiere 
photosensible non isoiee; 
soumettre la plaque (10) de matiere eiectrique- 
ment conductrice, adher§e par le premier cote 
(10a) a la matiere (20) dielectrique et avec les 
parties des couches restantes de matiere (50) 
photosensible du deuxieme cote (10b), a une 
gravure au moyen d'attaque chimique pour iso- 
ler lesdites pistes (16), et eliminer les parties 
des couches restantes de matiere (50) photo- 
sensible sur les pistes (16). 

13. Procede selon les revendications 1 ou 2, caracte- 
rise en ce qu'aussi bien la premiere que la deuxie- 
me etape de gravure sont realises mecanique- 
ment. 



tiere photosensible non isolee. 

16. Proced6 selon la revendication 15, caracterlse en 
ce qu'il comprend egalement une etape d'applica- 

5 tion d'un traitement de passivation desdites couron- 
nes pour souder. 

17. Procede selon la revendication 1 6, caracterlse en 
ce qu'il comprend egalement une phase d'etampa- 

10 ge pour ouvrir quelques orifices sur les couronnes 
pour souder, pour insurer des composants eiectro- 
niques. 

18. Proc6d6 selon les revendications 1 ou 2, caracte- 
*5 rise en ce que la gravure de la premiere etape de 

gravure pour r£aliser lesdites depressions (1 4) cor- 
respondantes a des futures pistes intermSdiaires 
atteint une profondeur de 85% a 95% de I'epaisseur 
de la plaque (1 0) de la matiere eiectriquement con- 
20 ductrice de manfere que lesdites pistes (1 6) termi- 
nees, partiellement enfermees dans la matiere (20) 
dielectrique ait une partie en saillie qui repr£sente 
de 5 a 15% de son epaisseur. 

25 1 9. Procede selon les revendications 1 ou 2, caracte- 
rlse en ce que ladite plaque (10) de matiere elec- 
triquement conductrice est une plaque en cuivre. 

20. Procede selon la revendication 19, caracterise en 
30 ce que ladite plaque (1 0) en cuivre a une epaisseur 
d'environ 400 ujti, appropriee pour des applications 
electriques. 
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14. Proc6d6 selon les revendications 1 ou 2, caracte- 
rise en ce qu'aussi bien la premiere que la deuxie- 
me etape de gravure sont r6alis6es au moyen de 40 
rayonnement laser 

15. Procede selon les revendications 1 ou 2, caracte- 
rlse en ce que la deuxieme etape de gravure, com- 
prend aussi une etape d'application d'un masque 45 
anti-soudure comprenant: 

appliquer une couche de matiere photosensi- 
ble sur les zones exposees de la matiere eiec- 
triquement conductrice qui forme lesdites pis- so 
tes (1 6) et sur les zones expos6es de la matiere 
(20) dielectrique sur lesdites pistes (18) inter- 
mediates; 

isoler ladite couche de matiere photosensible 
du deuxieme cdte (1 0b) au moyen d'un photo- 55 
lyte avec un design correspondant a quelques 
couronnes pour souder; et 
eliminer quelques parties de la couche de ma- 
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